ln(r(T )) = Ea( 1 kTc − 1 kT ) + ln(r(Tc)) − ln(1 + e
where r(T), is population growth rate (h −1 ), k is Boltzman s constant (8.62*10 −5 eV K −1 ), Ea is the activation energy
38
(in eV) that characterises the steepness of the slope leading up to a thermal optimum, T is temperature in Kelvin (K), E h 39 characterizes temperature-induced inactivation of growth above T h , the temperature where half the enzymes are rendered non 40 functional and r(T c) is the rate of growth normalized to an arbitrary reference temperature, T c = 18
• C, where no low or high 41 temperature inactivation is experienced. Equation (2) yields a maximum growth rate at an optimum temperature:
Samples from each community were prepared by spreading 10 µL serial dilutions onto R2 agar plates and incubated at ambient 74 temperature (20
• C). A total of 2512 colonies were identified across all replicates and counted by visual inspection. Of these,
75
121 colonies were identified using 16S rRNA Sanger sequencing (see section 1.1) to confirm the taxonomic identity based on 76 colony morphology. yield was treated as the response variable, <T opt>c was continuous predictor and temperature (10, 15, 20, 25, 27.5, 30, 35, 79 
40
• C) and species richness (S = 2, 4, 8, 16) were treated as categorical factor variables. To account for the hierarchical nature 80 of our experimental design we included "community ID" nested within "richness" as a random effect on the intercept. Note,
81
we did not include the maximum level of species richness, S = 24, because there was no variation in <T opt>c as each of the 82 10 replicates received an identical set of taxa. We started with the most complex model which included all variables and 83 their interactions and carried out model simplification by sequentially removing terms and testing for their significance using 84 likelihood ratio tests. Model simplification was stopped when all terms were significant at p < 0.05 (Table S8) . 
91
Hence, NE, SE and CE were estimated at a local scale for each replicate (10 replicates per temperature) and the total 92 effects were estimated for each temperature treatment (10, 20 and 40 • C) (Table S5 ). An analysis of variance (Anova) was 93 performed to test for significant differences among temperature treatments for each mechanism (i.e. NE, SE, CE) (Table S10) .
94
To determine whether differences among all pairwise temperature levels were signficant, we used Tukey-Kramer post hoc tests 95 (Table S11) . We additionally test whether NE, SE and CE estimated for each temperature treatment were significantly different 96 from zero using a t-tests (Table S12) . . Temperature-driven selection of community composition linked to thermal tolerance traits. At the end of the diversity experiment we re-isolated the bacterial taxa from maximum richness treatments (S = 24) that had been exposed to the ambient (20
• C) and the two extreme temperatures (10 & 40 • C). The red box represents the range of optimal temperatures of the 24 taxa and the blue box represents the optimal temperature of the taxa recovered at the end of the experiment. We found that the presence of taxa in the different temperature treatments was strongly associated with their thermal tolerance curves, with those present in the 40
• C treatments being species with the highest T opt . Notably no taxa with T opt < 27
• C were present at the end of experiments in the 40 • C treatments. These results demonstrate that "selection effects" played an important role in determining the effects of temperature community composition that likely influenced the diversity-functioning relationship. Point size corresponds to the number of colonies of a determined taxa that appeared at each incubation temperature. (see table S1 for taxonomic and associated information of each taxa). The colour code represents the temperature for the streams. Data shown are the parameters obtained from the Schoofield model and characterize the thermal tolerance curve for each taxa and an overall thermal tolerance curve derived by aggregating the growth rate data across species for each temperature (Fig.  1c) . Isolate ID is the identity of each isolated taxa (see Table S1 ). ln(r(Tc)) is the rate of growth normalized to an arbitrary reference temperature, Tc = 18
• C, where no low or high temperature inactivation is experienced. Ea is the activation energy (in eV) that characterises the steepness of the slope leading to a thermal optimum. E h characterizes temperature-induced inactivation of growth above T h , the temperature where half the enzymes are rendered non functional. The quasi r 2 represents the quality of the model fitting and Topt is the optimal temperature at which the maximum growth rate is reached. Random effects on intercept were determined at the level of replicates nested within richness level. The results of the model selection procedure on the fixed effect terms are given and the most parsimonious model is model 1 (p < 0.01). Analyses reveal that ecosystem functioning (log10Y) changed significantly through the different richness levels (log10S) and that the exponent and intercept were significantly different between selection temperatures. The degrees of freedom (d.f.), AIC, logLik, Chi square (Chisq) and p-value are given. The table shows the parameters obtained from Permutational Multivariate Analysis of Variance (PERMANOVA) test to analyse whether there is significant differences between the species composition at each temperature treatments (10, 20 and 40 • C). NBE is the net biodiversity effect, TC is the total complementarity, TS is the total selection effect, local <N BE> is the average local net biodiversity effect, local <CE> is the average local complememtarity effect and local <SE> is the average local selection effect. ∆RY is the average change in the relative yield for all species in the mixture and M is the monoculture yield, i is the indexes of one of the number of species (N = 24), j is the indexes of one of T times (T = 1), k is the indexes of one of P places (P = 10). Isolate identification codes, taxonomic information, stream ID, average daily water temperature at the time of sampling and GenBank accession numbers are given. 
9 n,l,u,e,x,y,k,j 3 S8 10 j,d,c,t,k,m,g,o 3 S16 1 h,j,n,u,f,s,t,m,l,b,d,o,x,v,i,q 1.5 S16 2 s,x,j,r,t,f,m,d,u,g,b,q,l,e,n,p 1.5 S16 3 m,f,t,p,q,d,o,h,s,k,l,i,r,j,b,x 1.5 S16 4 s,q,l,t,j,f,c,y,g,i,k,x,w,e,v,d 1.5 S16 5 q,g,l,r,c,v,h,p,x,y,s,m,w,f,i, 1.5 S16 6 l,r,j,h,q,e,n,d,t,x,u,b,i,k,m,y 1.5 S16 7 l,k,s,n,o,h,f,r,y,e,c,t,m,v,x,q 1.5 S16 8 j,k,e,b,p,c,y,l,q,i,h,d,x,f,g,t 1.5 S16 9 g,o,n,c,b,w,r,l,j,i,x,h,q,t,d,k 1.5 S16 10 s,l,e,q,d,r,m,k,g,h,i,u,p,b,n, The table shows the experimental design of the diversity experiment. Richness represents the number of species assembled. Replicate identifies each of the 10 independent communities at each diversity level. Isolate IDs, give the identity of each isolate assembled into each community (we have only used the letter in brackets of the isolates ID in order to simplify the experimental design, see table S1 for further information about the bacterial isolates) and, finally, the volume describes the volume of media for each isolate added to each of the communities. We used a linear mixed effects model to assess whether the community-mean optimum temperature, <T opt>c, was a significant predictor of ecosystem functioning across the various temperature (T) and diversity levels (S). To test for the significance of all terms in the model we sequentially removed terms from the most complex model that included all variables and their interactions using likelihood ratio tests. We found that the most parsimonious model included all variables and all two-way interactions, but did not include the 3-way interaction between <T opt>c : T : S. Data shown are the contrast analysis for the biodiversity-ecosystem functioning relationship. This analysis tests whether exponent (b) and the intercept (log10Y (Sc)) are significantly different between all pairwise combinations of temperature treatments. The standard error (SE), t value and p-value were estimated for all possible pairwise combinations are given. ANOVAs were carried to determine whether the net biodiversity effects (NE), selection effects (SE) and complementarity effects (CE) were significantly different between temperature treatments (10, 20 and 40
• C). Analyses reveals that there is a significant effect of temperature for all biodiversity partitions (p < 0.05) except for selection effects (p = 0.06). Post hoc Tukey tests were carried to assess whether the net biodiversity effect (NE), the selection effect (SE), and complementarity effect (CE) differed among all pairwise combinations of the temperature treatments. Analyses reveal significant differences across temperature treatments for NE and CE, but not for SE. Data shown are the parameters obtained from the t statistical test to analyse whether the net biodiversity effects (NE), selection effects (SE) and complementarity effects (CE) values obtained at the different temperature treatments levels (10, 20 and 40
• C) were or not significantly different from zero. t is the t-value, df the degrees of difference, CI the confidence intervale at 96 % and p the p-value. Analyses suggest that there are that there is a positive effects at all temperature treatments for the three mechanisms studied (NE, SE, CE).
